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Abstract. Primary small bowel adenocarcinoma (SBA) is a 
rare cancer for which effective treatment strategies have not yet 
been established. The results of previous retrospective studies 
suggest that chemotherapy contributes to a longer survival 
time in patients with SBA. However, there are few case reports 
about the efficacy of molecular targeted agent‑containing 
chemotherapy for SBA. In the present study, the treatment and 
follow‑up data of patients with SBA who received chemotherapy 
with or without molecular targeted agents were retrospectively 
analyzed. Each patient was treated in one of ten hospitals 
participating in the Osaka Gut Forum between April 2006 and 
March 2014. The following factors were evaluated: Age, sex, 
Eastern Cooperative Oncology Group performance status (PS), 
tumor location, tumor differentiation, chemotherapy regimen, 
resection of primary tumor, tumor biomarker expression, 
distant metastasis, best response under chemotherapy, time 
to disease progression, subsequent treatments, survival status 

and treatment toxicity. A total of 27 patients (17 males and 
10 females; mean age, 63.4 years old; range, 36‑83 years old) 
received chemotherapy due to non‑curative tumor resection, 
unresectable tumor or post‑operative recurrence. The median 
overall survival time was 14.8 months (range, 2‑58 months). A 
univariate analysis revealed a PS of 0 (P=0.0228) and treat-
ment with platinum‑based chemotherapy (P=0.0048) were 
significant factors for an improved prognosis. An age‑adjusted 
multivariate analysis also revealed that a platinum‑based 
regimen was a significant positive prognostic factor (P=0.0373). 
Molecular targeted agents were administered to 8 patients, 
for whom it was their first‑ or second‑line therapy. Among 
the 17 patients who received oxaliplatin‑based chemotherapy 
as a first‑line chemotherapy, a PS of 0 (P=0.0255) and treat-
ment with bevacizumab (P=0.0121) were significant positive 
prognostic factors. Toxicities higher than Grade 3 occurred in 
8/27 patients with SBA; however, serious side effects due to 
the molecular targeted agents were not experienced. The results 
of the present study indicate that chemotherapy containing 
molecular targeted agents is a well‑tolerated and effective treat-
ment option for SBA.

Introduction

Primary small bowel adenocarcinoma (SBA) is a rare cancer; 
5,420 patients were diagnosed with SBA, accounting for 2.1% 
of all malignant gastrointestinal tumors, in the United States 
of America in 2005 (1,2). Early diagnosis of SBA is chal-
lenging due to the site of origin; for example, of 217 patients 
diagnosed with SBA at the University of Texas M. D. Anderson 
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Cancer Center between 1978 and 998, 75 patients (35%) were 
diagnosed at stage Ⅳ (3). However, the use of capsule endos-
copy and double balloon enteroscopy (DBE) has enabled the 
observation of the entire small intestine endoscopically (4‑6). 
In addition, DBE can be used to sample mucosal tissues in 
order to diagnose SBA (5,6). The incidence of SBA diagnosis 
is increasing, partially due to the development of these novel 
methods for diagnosis  (7,8). However, delayed diagnosis 
remains common despite technical advances in endoscopy.

Resection of the primary tumor and regional lymph 
nodes is the standard treatment for localized SBA. However, 
the curative resection rate of SBA is 40‑60%  (9‑12). 
Chemotherapy is performed for unresectable or recurrent SBA. 
Raghav and Overman (13) reported that the median survival 
time (MST) of patients with SBA who received systemic 
chemotherapy was 13 months, which was longer than the MST 
for patients who received best supportive care (BSC) alone 
(4 months). The 5‑year survival rates of SBA are 40‑60% for 
resected tumors and 15‑30% for unresectable tumors (9‑12). 
Prospective evaluations of the efficacy of chemotherapy 
are rare due to the rarity of SBA. SBA is more similar to 
colorectal cancer than gastric cancer based on genome‑wide 
DNA copy number aberrations (14); therefore, chemotherapy 
regimens used to treat colorectal cancer are typically selected 
for the treatment of SBA. Previous retrospective studies have 
demonstrated that chemotherapy, including oxaliplatin with 
fluorouracil and folinic acid (FOLFOX) chemotherapy, and 
oxaliplatin and capecitabine (CAPOX) chemotherapy, contrib-
utes to a longer survival time in patients with SBA (15‑19). The 
overall survival (OS) time of patients who received chemo-
therapy was 15.1‑22.2 months (15‑19). Treatment strategies for 
colorectal cancer have drastically changed in the last 10 years 
due to the development of new molecular targeted therapies. 
Molecular targeted therapy has been suggested to be effective 
for the patients with SBA due to the similarities between SBA 
and colorectal cancer (20). Few studies have evaluated the 
efficacy of molecular targeted therapies for SBA (21‑23) and 
there is an urgent need to explore effective strategies to treat 
SBA. In the present study, clinicopathological factors associ-
ated with the effective treatment of SBA, and the efficacy of 
chemotherapy, including molecular targeted agents for the 
treatment of SBA, were investigated.

Materials and methods

Patients. The treatment and follow‑up data of 27 patients with 
recurrent, non‑curatively resected or unresectable SBA who 
received chemotherapy between April 2006 and March 2014 
in 10 hospitals participating in the Osaka Gut Forum (Table I) 
were retrospectively analyzed. SBA was defined as histologi-
cally diagnosed adenocarcinoma of the duodenum, jejunum 
or ileum excluding ampullary carcinoma. The present study 
was conducted in accordance with the Declaration of Helsinki. 
Ethical approval was obtained from the Institutional Review 
Boards of all the institutions where patients were recruited as 
listed in Table I; patients were able to opt out their data from 
inclusion in the retrospective study.

Data collection. The following data were collected from 
medical records: Patient demographics [age, sex, Eastern 

Cooperative Oncology Group (ECOG) performance status 
(PS)  (24)], primary tumor locations (duodenum, jejunum, 
ileum), indications for chemotherapy (post‑operative recur-
rence, non‑curative resection, unresectable), adjuvant 
chemotherapy, histological type (differentiated, undifferenti-
ated), tumor biomarker expression [serum carcinoembryonic 
antigen (CEA) and carbohydrate antigen (CA) 19‑9], metastatic 
sites (liver and lung), number of metastatic organs including 
lymph nodes, resection of the primary tumor, chemotherapy 
agent and radiation therapy. The clinical course of the disease 
was also investigated as follows: Best response under chemo-
therapy, time for disease progression, subsequent therapies and 
survival status. Best responses to chemotherapy were evaluated 
according to the Response Evaluation Criteria in Solid Tumors 
(version 1.1)  (25). The National Cancer Institute Common 
Terminology Criteria (version 4.0) (26) were used to evaluate 
the toxicity of therapeutics. Progression free survival (PFS) 
was defined as the time from the initiation of chemotherapy 
until the confirmation of disease progression or mortality 
from any cause. OS was defined as the time from the initia-
tion of chemotherapy until mortality. Surviving patients were 
censored on their last follow‑up dates. The clinicopathological 
characteristics of the patients included in the present study are 
illustrated in Table II.

Chemotherapy regimens. The  modified FOLFOX6 
(mFOLFOX6) regimen consisted of the following: L‑leucovorin 
(LV; 200 mg/m2), oxaliplatin (85 mg/m2) and bolus 5‑fluo-
rouracil (5‑FU; 400 mg/m2), followed by infusion of 5‑FU 
(2,400 mg/m2) for 46 h, every 2 weeks. The mFOLFOX6 with 
bevacizumab regimen included mFOLOFOX6, as described, 
with 5 mg/kg bevacizumab, every 2 weeks. mFOLFOX6 with 
cetuximab included an initial dose of 400 mg/m2 cetuximab 
and 250 mg/m2/week thereafter. The CAPOX regimen was 
as follows: Oxaliplatin (130 mg/m2) intravenously on day 1 
and capecitabine (2,000 mg/m2/day) orally on days 1‑14 every 
3 weeks. The titanium silicate (TS)‑1 ± cisplatin (CDDP) 
regimen was a follows: TS‑1 (80 mg/m2/day) orally on days 

Table I. Hospitals included in the present study and the number 
of patients with small bowel adenocarcinoma from each.

Hospital	 Number of patients

Osaka Universitya	 7
Osaka Police Hospitalb	 5
Osaka Rosai Hospitalc	 3
Sumitomo Hospitalb	 3
JCHO Osaka Hospitalb	 3
Saiseikai Senri Hospitala	 2
Kansai Rosai Hospitald	 1
Osaka Medical Center for Cancer	 1
and Cardiovascular Diseasesb

Hyogo Prefectural Nishinomiya Hospitale	 1
Higashiosaka City General Hospitalf	 1

aSuita, bOsaka, cSakai, Osaka, dAmagasaki, eNishinomiya, Hyogo, 
and fHigashiosaka, Osaka, Japan.
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1‑21 plus CDDP (60 mg/m2) on day 8, every 5 weeks or TS‑1 
(80 mg/m2/day) orally on days 1‑28 every 6 weeks. The 5‑FU 
+ LV regimen was as follows: Bolus 5‑FU (600 mg/m2) plus 
LV (250 mg/m2) once a week for 6 weeks, every 8 weeks. 
The irinotecan (CPT‑11) + CDDP regimen consisted of the 
following: CPT‑11 (30 mg/m2) plus CDDP (60 mg/m2) intrave-
nously on days 1 and 15 every 4 weeks. The FOLFILI regimen 
was as follows: LV (200 mg/m2), CPT‑11 (180 mg/m2) and 
bolus 5‑fluorouracil (5‑FU; 400 mg/m2), followed by infusion 
of 5‑FU (2,400 mg/m2) for 46 h, every 2 weeks.

Statistical analysis. The median and interquartile ranges are 
reported for continuous variable, and categorical variables 
are summarized as frequencies. Differences in the distribu-
tion of variables were evaluated using the Kruskal‑Wallis test 
(reason for chemotherapy) or χ2 test (other data). PFS and OS 
were estimated using the Kaplan‑Meier estimator method and 
compared using the log‑rank test. Hazard ratios (HRs) and 
the corresponding 95% confidence intervals (CIs) for PFS 
and OS were estimated using multivariate Cox proportional 
hazards models following stepwise selection of the covariates. 
Other than the treatment groups, these covariates included 
the following: Age (<60/≥60 years old), sex (male/female), 
ECOG PS (continuous variable), primary tumor locations 
(duodenum/jejunum/ileum), indications for chemotherapy 
(post‑operative recurrence/non‑curative resection/unresect-
able), serum CEA level (≤5/>5 ng/ml), serum CA19‑9 level 
(≤40/>40 ng/ml), liver metastasis (present/absent), lung metas-
tasis (present/absent), number of metastatic organs (continuous 
variable), resection of primary tumor (present/absent), plat-
inum‑containing chemotherapy (yes/no), molecular targeted 
agents containing chemotherapy (yes/no), and combined‑radi-
ation therapy (yes/no). All reported P‑values were two sided, 
and P<0.05 was considered to indicate a statistically significant 
difference. Statistical analyses were performed using JMP 
statistical software (version 11.1.1; SAS Institute, Inc., Cary, 
NC, USA).

Results

Patient clinicopathological characteristics. A total of 
27 patients were included in the present study. Patient clini-
copathological characteristics are illustrated in Table II. The 
median age was 63.4 years old (range, 36‑83 years old). A 
total of 17 patients (63.0%) were ≥60 years old and 17 patients 
(63.0%) were male. The location of the primary tumor was 
in the duodenum in 8 patients (29.6%), in the jejunum in 
11 patients (40.8%) and in the ileum in 8 patients (29.6%). 
Primary tumors were surgically resected in 15  patients 
(55.6%). Chemotherapy was introduced due to unresect-
able tumors in 13 patients (48.2%), non‑curative resections 
in 9  patients (33.3%) and post‑operative recurrence in 
5 patients (18.5%). Among the patients with non‑curative 
resections, 4  patients (14.9%) received adjuvant chemo-
therapy. The histological types of SBA were differentiated 
type in 18 patients (66.7%) and undifferentiated type in 
9 patients (33.3%). The PS was 0 in 19 patients (70.4%), 1 in 
7 patients (25.9%) and 2 in 1 patient (3.7%). The serum levels 
of CEA and CA19‑9 were measured in 26 and 25 patients, 
respectively. Elevated levels of serum CEA and CA19‑9 
were observed in 50% (13/26) and 64% (16/25) of patients, 
respectively (data not shown). The number of metastatic 
organs was 1 in 16 patients (59.3%), 2 in 9 patients (33.3%) 
and 3 in 2 patients (7.4%) (Table II). A total of 8 patients 
(29.6%) had liver metastases and 2 (7.4%) had lung metas-
tases (Table II).

Chemotherapy regimens and clinical efficacy of first‑line 
chemotherapy. The following first‑line chemotherapy regi-
mens were used for patients in the present study: mFOLFOX6 
in 14  patients, CAPOX in 4  patients, TS‑1  ±  CDDP in 
7 patients, 5‑FU + LV in 1 patient, CPT‑11 + CDDP in 1 patient 
(Table III). A total of 4 patients received mFOLFOX6 with 
bevacizumab, 1 patient received CAPOX with bevacizumab, 
1 patient received mFOLFOX6 with cetuximab and 8 patients 

Table II. Clinicopathological characteristics of patients with small bowel adenocarcinoma.

Clinicopathological characteristic	 Number of patients (%)

Age (<60/≥60) 	 10 (37.0)/17 (63.0)
Sex (M/F)	 17 (63.0)/10 (37.0)
Location of primary tumor (duodenum/jejunum/ileum)	 8 (29.6)/11 (40.7)/8 (29.6)
Reasons for chemotherapy (non‑curative resection/unresectable/post‑operative recurrence)	 9 (33.3)/13 (48.2)/5 (18.5)
Adjuvant chemotherapy treatment (yes/no)	 4 (14.8)/23 (85.2)
Histological type (differentiated/undifferentiated)	 18 (66.7)/9 (33.3) 
Performance status (0/1‑2)	 19 (70.4)/8 (29.6)
CEA (ng/ml), (≤5/>5)	 13 (50.0)/13 (50.0)
CA19‑9 (U/ml), (≤40/>40)	 15 (60)/10 (40)
Liver metastasis (present/absent)	 8 (29.6)/19 (70.4)
Lung metastasis (present/absent)	 2 (7.4)/25 (92.6)
Number of metastatic organs (1/2/3)	 16 (59.3)/9 (33.3)/2 (7.4)
Resection of primary tumor (yes/no),	 15 (55.6)/12 (44.4)

M, male; F, female; CEA, carcinoembryonic antigen; CA19‑9, carbohydrate antigen 19‑9.
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received mFOLFOX6 without molecular targeted agents. The 
clinical efficacy of the first‑line chemotherapy was evaluated; 
2 patients exhibited a complete response (CR), 8 exhibited a 
partial response (PR), 12 exhibited stable disease (SD) and 5 
exhibited progressive disease (PD). The response rate (RR) 
and disease control rate (DR) were 37.0 and 81.5%, respec-
tively (Table III).

Salvage chemotherapy following first‑line therapy. A total 
of 16 patients (59.2%) received second‑line chemotherapy 
and 5  patients (18.5%) received third‑line chemotherapy. 
Molecular targeted agents (bevacizumab or cetuximab) were 
administered as the second‑line therapy in 5 patients, as the 
third‑line therapy in 4 patients, as the fourth‑line therapy in 
4 patients and as the sixth‑line therapy in 1 patient (data not 
shown).

PFS and OS. At the time of analysis, 17 patients (63.0%) 
had succumbed to their disease with a median follow‑up of 
21.3 months following initiation of first‑line chemotherapy. 
Kaplan‑Meier estimator curves for PFS and OS were 
calculated. The median PFS of first‑line chemotherapy was 
7.2 months (95% CI, 6.2‑11.2 months; Fig. 1). The MST for all 
patients in the OS curve was 14.8 months (95% CI, 9.3‑45.1 
months; Fig. 2).

Survival analysis and probability of receiving salvage 
chemotherapy. Univariate and multivariate analyses of the 
baseline clinicopathological characteristics associated with 
prognostic factors for survival were performed. The univariate 
analysis revealed that a PS of 0 and platinum‑containing 
chemotherapy were significant prognostic factors for improved 
survival (P=0.0228 and P=0.0048, respectively; Table IV). 

Table III. Chemotherapy regimens and efficacy of the first‑line chemotherapy treatment for small bowel adenocarcinoma.

Regimen	 Number of patients (%)

First‑line chemotherapy	
  mFOLFOX6	 14 (51.9)
  CAPOX	   4 (14.8)
  TS‑1 ± CDDP	   7 (25.9)
  5‑FU + LV	 1 (3.7)
  CPT‑11 + CDDP	 1 (3.7)
Platinum‑containing 1st line chemotherapy treatment (yes/no)	 24 (88.9)/3 (11.1)
Molecular‑targeted agent‑containing 1st line chemotherapy treatment (yes/no)	     6 (22.2)/21 (77.8)
Combined‑radiation therapy treatment (yes/no)	   2 (7.4)/25 (92.6)
Efficacy of 1st line chemotherapy (CR/PR/SD/PD)	 2 (7.4)/8 (29.6)/12 (44.5)/5 (18.5)
  Response rate (RR)/Disease control rate (DR)	    10 (37.0%)/22 (81.5%)
Molecular‑targeted agent‑containing 1st or 2nd line chemotherapy treatment (yes/no)	 8 (7, bevacizumab; 1, cetuximab,1)
	  (29.6)/19 (70.4)

n=27. CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; mFOLFOX6, oxaliplatin, leucovorin and 
5‑fluorouracil regimen; CAPOX, oxaliplatin and capecitabine regimen; 5‑FU, 5‑fluorouracil; CDDP, cisplatin; LV, leucovorin; CPT‑11, 
irinotecan.

Figure 1. Cumulative PFS curve. The median PFS of first‑line chemotherapy 
was 7.2 months (95% confidence interval, 6.2‑11.2 months). PFS, progres-
sion‑free survival.

Figure 2. Cumulative OS curve. The median survival time for all patients 
was 14.8 months (95% confidence interval, 9.3 months‑not yet reached). OS, 
overall survival.
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Table IV. Univariate analysis of baseline and clinicopathological characteristics as prognostic factors for survival time in patients 
with small bowel adenocarcinoma.

Clinicopathological characteristic	 HR	 95% CI	 P‑value

Age (years)	  	  	 N.S.
  <60	 1	  	
  ≥60	 0.85	 0.32‑2.36	
Sex	  	  	 N.S.
  Male	 1	  	
  Female	 1.01	 0.36‑2.66	
Histological type 			   N.S.
  Differentiated adenocarcinoma	 1		
  Undifferentiated adenocarcinoma	 0.57	 0.16‑1.64	
Performance status	  	  	 0.0228
  0	 1	  	
  1/2	 3.40	 1.20‑9.25	
Primary tumor location	  	  	 N.S.
  Duodenum	 1	  	
  Non‑duodenum (Jejunum, Ileum)	 1.16	 0.40‑4.17	
Reason for chemotherapy	  	  	
  Post‑operative recurrence	 1	  	
  Non‑curative resection	 2.69	 0.72‑17.5	 N.S.
  Unresectable	 3.92	 0.64‑30.0	 N.S.
CEA (ng/ml)	  	  	 N.S.
  ≤5	 1	  	
  >5	 0.78	 0.28‑2.05	
CA19‑9 (ng/ml)	  	  	 N.S.
  ≤40	 1	  	
  >40	 0.72	 0.22‑1.95	
Liver metastasis 	  	  	 N.S.
  Absent	 1	  	
  Present	 1.93	 0.65‑5.19	
Lung metastasis	  	  	 N.S.
  Absent	 1	  	
  Present	 0.92	 0.05‑4.60	
Number of metastatic organs	  	  	
  1	 1	  	
  2	 1.29	 0.43‑3.61	 N.S.
  3	 2.48	 0.11‑10.4	 N.S.
Resection of primary tumor	  	  	 N.S.
  No	 1	  	
  Yes	 0.79	 0.29‑2.22	
Platinum‑containing chemotherapy treatment	  	  	 0.0048
  No	 1	  	
  Yes	 0.08	 0.01‑0.41	
Molecular‑targeted agent‑containing chemotherapy treatment 	  	  	 0.0827
  No	 1	  	
  Yes	 0.38	 0.10‑1.12	
Combined chemotherapy‑radiotherapy treatment 	  	  	 N.S.
  No	 1	  	
  Yes	 1.60	 0.25‑5.88	

CI, confidence interval; HR, hazard ratio; CEA, carcinoembryonic antigen; CA19‑9, carbohydrate antigen 19‑9; N.S., not significant.
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Chemotherapy with molecular targeted agents was a border-
line factor for improved prognosis (P=0.0827). Although 
SBA may exhibit different characteristics according to the 
location of the tumor, the survival time between patients with 
duodenal SBA and patients with non‑duodenal SBA was not 
significantly different (data not shown). Multivariate analysis 
adjusted for age identified that a platinum‑containing chemo-
therapy regimen was the most significant predictive factor for 
improved survival time (P=0.0373, Table V).

Chemotherapy containing molecular target agents for 
SBA. A total of 8 patients were treated with chemotherapy 

regimens containing molecular targeted agents (Table III). 
Details of the regimens that these patients received are 
provided in Table  VI. The clinical outcomes of these 
patients at the last follow‑up period was CR in 1 patient, PR 
in 1 patient, SD in 1 patient, BSC in 2 patients and mortality 
in 3 patients (Table VI). The MST for the 8 patients treated 
with molecular targeted agents‑containing regimens was 
27.2 months (data not shown).

The efficacy of molecular targeted agents in patients treated 
with oxaliplatin‑based chemotherapy, including mFOLFOX6 
and CAPOX as the first‑line therapy was investigated. A total 
of 8 patients were treated with molecular targeted agents as 

Table VI. Details of the 8 patients with small bowel adenocarcinoma treated with molecular targeted agent‑containing chemo-
therapy regimens. 

	 Chemotherapy regimens (treatment periods, [months])
	 Age	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Case	 (years)	 Sex	 PS	 1st‑line	 2nd‑line	 3rd‑line	 4th‑line	 5th‑line	 6th‑line	 Result

1	 62	 M	 0	 CAPOX	  	 	 	 	     	 CR
				    + Bev (26.7)	 				    	
2	 63	 F	 0	 mFOLFOX6	 CAPOX					     PR
				    + Bev (29.6)	‑ 23.2					   
3	 57	 M	 0	 mFOLFOX6	 FOLFILI	 UFT + Bev	 Regorafenib			   BSC
				    + Bev (2.5)	 + Bev (12.1)	‑ 5.6	‑ 0.2			 
4	 81	 F	 0	 mFOLFOX6	 CPT‑11+ Pani					     Mortality
				    + Bev (6.0)	‑ 8.4					   
5	 74	 M	 0	 mFOLFOX6	 TS‑1 (1.0)					     Mortality
				    + Bev (2.0)	 					   
6	 62	 F	 1	 TS‑1+CDDP (7.7)	 FOLFILI	 mFOLFOX6+	 mFOLFOX6	 PTX (1.5)		  SD
					     + Bev (9.2)	 Bev (1.5)	 + Pani (1.7)			 
7	 36	 F	 0	 mFOLFOX6 (3.0)	 FOLFILI	 Capecitabine	 SOX + Bev	 SOX (6.0)	 TS‑1	 BSC
					     + Bev (10.0)	 + Bev (5.0)	‑ 1	 	 + Bev (3.0)	
8	 38	 M	 0	 mFOLFOX6	 FOLFILI	 FOLFILI	 FOLFILI			   Mortality
				    + Cet (6.8)	 + Cet (3.0)	 + Bev (2)	 + Pani (2)			 

PS, performance status; CAPOX, oxaliplatin and capecitabine regimen; Bev, bevacizumab; CR, complete response; mFOLFOX6, oxaliplatin, 
leucovorin and 5‑fluorouracil regimen; PR, partial response; FOLFILI, 5‑fluorouracil, leucovorin and irinotecan regime; UFT, uracil with 
tegafur; BSC, best supportive care; CPT‑11, irinotecan; Pani, panitumumab; TS‑1, titanium silicate 1; CDDP, cisplatin; PTX, paclitaxel; SD, 
stable disease; SOX, TS‑1/oxaliplatin; Cet, cetuximab.

Table V. Multivariate analysis of clinicopathological characteristics as prognostic factors for survival time in small bowel adeno-
carcinoma.

Clinicopathological characteristic	 HR	 95% CI	 P‑value

Performance status		   	 0.2016
  0	 1	  	
  1/2	 2.34	 0.60‑7.78	
Platinum‑containing chemotherapy treatment		   	 0.0373
  No	 1	  	
  Yes	 0.14	 0.02‑0.88	

CI, confidence interval; HR, hazard ratio.
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the first or second line of treatment, including 7 patients with 
bevacizumab and 1 patient with cetuximab (Table  III) in 
18 patients with SBA that were treated with oxaliplatin‑based 
chemotherapy (data not shown). Following the exclusion of the 
1 patient treated with cetuximab, the prognostic factors for 
survival time in the 17 patients treated with oxaliplatin‑based 
chemotherapy with or without bevacizumab were analyzed. 
A univariate analysis revealed that a PS of 0 and treatment 
with bevacizumab were significant prognostic factors for 
improved survival time (P=0.0256 and P=0.0121, respectively; 
Table VII).

Molecular targeted agent treatment toxicity. A total of 
8 patients suffered from toxicities higher than Grade 3 due 
to chemotherapy, including 2 patients treated with bevaci-
zumab (data not shown). Dose reduction (40  mg/m2/day) 
was required due to neutropenia in 1 patient treated with 
TS‑1, in 1 patient treated with mFOLFOX6 (LV; 200 mg/m2, 
oxaliplatin 65 mg/m2 and bolus 5‑FU; 200 mg/m2, infusion of 
5‑FU 2,000 mg/m2), and due to thrombocytopenia in 1 patient 
treated with CAPOX (capecitabine 1,500 mg/m2, oxaliplatin 
100 mg/m2). Neurotoxicity was observed in 2 patients treated 
with mFOLFOX6 and 1 patient treated with mFOLFOX6 
and bevacizumab. The 2 patients treated with mFOLFOX6 
continued chemotherapy with either 5‑FU + LV + CPT‑11 
(FOLFILI) or uracil + tegafur (UFT) with bevacizumab, 
and the 1 patient treated with mFOLFOX6 and bevacizumab 
continued chemotherapy with FOLFILI with bevacizumab 
due to oxaliplatin‑induced neurotoxicity. Renal dysfunction 
was observed in 1 patient treated with TS‑1; however, chemo-
therapy with TS‑1 could be continued by reducing the dose 
to 60 mg/m2/day. Liver dysfunction was observed in 1 patient 
treated with mFOLFOX6 and bevacizumab; however, an altera-
tion of the TS‑1 dosage was effective (80 mg/m2/day). Although 
bevacizumab treatment was discontinued due to the toxicity 
of concomitant chemotherapies in 2 patients, no serious side 
effects in response to the molecular targeted agents, including 
bleeding, thrombosis, gastrointestinal perforation, allergic 
reactions and rash, occurred in any of the patients included in 
the present study. Therefore, chemotherapy with bevacizumab 
for SBA was considered well tolerated by patients.

Discussion

SBA is the most common histological subtype of carcinoma 
of the small bowel according to the National Cancer Database, 
accounting for 36.9% of all small bowel malignancies (27). 
The dominant immunophenotypic pattern of SBA is cytoker-
atin (CK) 20+/CK7‑ and this pattern is observed in 75‑94% of 
colorectal cancer cases (28). Caudal‑type homeobox transcrip-
tion factor 2 (CDX2), which is highly expressed in colorectal 
cancer, is also expressed in the majority of cases of SBA, 
particularly in well‑differentiated tumors (28). The molecular 
characteristics of SBA are more similar to those of colorectal 
adenocarcinoma compared with gastric adenocarcinoma, with 
low expression of receptor tyrosine‑protein kinase erbB‑2 and 
high frequencies of GTPase KRAS (KRAS) mutations (29). 
A genome‑wide DNA copy number analysis demonstrated 
that the profiles of SBA overlapped more with colorectal 
adenocarcinoma compared with gastric adenocarcinoma (26). 
These results indicate that the characteristics of SBA resemble 
colorectal cancer. A previous study demonstrated that there 
was no significant difference in the immunophenotype 
determined by the expression of cytokeratin (CK) 7, CK20 
and CDX2 between duodenal and non‑duodenal SBA (28). 
Zaanan et al (15,30) reported that OS was not significantly 
different between duodenal and non‑duodenal SBA. Consistent 
with previous studies, OS was not significantly different 
between duodenal and non‑duodenal SBA in the present study.

Bevacizumab has been demonstrated to prolong the OS of 
patients with colorectal cancer from 15.6 to 20.3 months (20). 
Bevacizumab is a recombinant Immunolobulin G1 humanized 

Table VII. Univariate analysis of baseline and clinical 
characteristics as prognostic factors for survival time in 
oxaliplatin‑based chemotherapy.

Clinicopathological characteristic	 HR	 95% CI	 P‑value

Age	  	  	 N.S.
  <60	 1	  	
  ≥60	 1.19	 0.38‑3.65	
Sex	  	  	 N.S.
  Male	 1	  	
  Female	 0.44	 0.09‑1.50	
Histological type 			   N.S.
  Differentiated adenocarcinoma	 1		
  Undifferentiated adenocarcinoma	 0.81	 0.26‑3.08	
Performance status	  	  	 0.0256
  0	 1	  	
  1/2	 5.61	 1.09‑25.8	
Primary tumor location	  	  	 N.S.
  Duodenum	 1	  	
  Jejunum, Ileum	 1.09	 0.28‑7.20	
CEA (ng/ml)	  	  	 N.S.
  ≤5	 1	  	
  >5	 1.17	 0.38‑3.98	
CA19‑9 (ng/ml)	  	  	 N.S.
  ≤40	 1	  	
  >40	 0.97	 0.29‑4.34	
Liver metastasis 	  	  	 N.S.
  Absent	 1	  	
  Present	 1.07	 0.29‑3.24	
Lung metastasis	  	  	 N.S.
  Absent	 1	  	
  Present	 1.38	 0.21‑5.32	
Resection of primary tumor	  	  	 N.S.
  No	 1	  	
  Yes	 0.40	 0.12‑1.27	
Bevacizumab treatment	  	  	 0.0121
  No	 1	  	
  Yes	 0.16	 0.02‑0.69	

HR, hazard ratio; CI, confidence interval; N.S., not significant; CEA, 
carcinoembryonic antigen; CA19‑9, carbohydrate antigen 19‑9.
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monoclonal antibody that targets vascular endothelial growth 
factor (VEGF), which is a critical and highly pleiotropic 
factor that promotes new blood vessel formation in tumors. 
Bevacizumab inhibits tumor vessel hyperplasticity and 
facilitates the intra‑tumoral transition of anticancer drugs by 
promoting tumor vessel permeability and decreasing intratu-
moral stromal pressure (31,32). Willett et al (33) demonstrated 
that a single infusion of bevacizumab decreases tumor perfu-
sion, vascular volume, microvascular density, interstitial fluid 
pressure and the number of viable circulating endothelial and 
progenitor cells, but increases the fraction of vessels with 
pericyte coverage in patients with rectal carcinoma (33). These 
results indicate that the inhibition of VEGF has a direct and 
rapid antivascular effect in human tumors. In addition, beva-
cizumab has also been suggested to be an effective treatment 
for SBA, as the VEGF expression is detectable in 96% of SBA 
tumors (18).

Cetuximab is a monoclonal antibody directed against the 
epidermal growth factor receptor. Cetuximab has been demon-
strated to improve first‑line chemotherapy efficacy in colorectal 
cancer; however, the benefit was limited to patients with 
wild‑type KRAS tumors (34). There are only a small number 
of case reports about the use of molecular targeted therapies, 
including bevacizumab and cetuximab, for SBA (17,19,21,35). 
Therefore, the results from the current multicenter retrospec-
tive cohort study may aid in determining whether molecular 
targeted agents for SBA are safe and effective. No serious side 
effects were observed as a result of molecular targeted agents 
in the current study. A univariate analysis of oxaliplatin‑based 
chemotherapy revealed that bevacizumab‑containing chemo-
therapy was the most significant positive prognostic factor. 
The current multicenter study demonstrated that molecular 
targeted agent‑containing chemotherapy is safe and may 
improve survival times in patients with SBA.

The current study had a number of limitations, including a 
small sample size and the fact that the patients' disease status 
was heterogeneous, despite conducting a multi‑center study, 
due to the rarity of SBA. In addition, there was no standard-
ized treatment regimen; the physicians in each hospital selected 
the chemotherapy regimens for patients with SBA. The current 
study also included patients that had undergone surgical 
resection with varying degrees of success, which may have 
affected the outcome of chemotherapy. Despite these limita-
tions, preliminary results from the present study indicate that 
molecular targeted agents are effective and safe for the treatment 
of patients with SBA. However, further studies are required to 
confirm these results in a larger cohort of patients with SBA.
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